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THE JOHN WESLEY POWELL STUDENT RESEARCH CONFERENCE - APRIL 2005 
Oral Presentation 02. 1  
USING BINARY SPACE SUBDIVISION TO OPTIMIZE PRIMARY RAY 
GENERATION IN RAY-TRACING 
Mark Portolese and Weiyu Zhu* 
Computer Science Department, Illinois Wesleyan University 
Ray-tracing algorithms have the potential to create extremely realistic three-dimensional 
computer graphics. The basic idea is to trace light rays from the user through the 
computer screen into the hypothetical three-dimensional world. This is done to determine 
what objects should be displayed on the screen. Furthermore, these rays are traced back 
to the light sources themselves to determine shading and other photorealistic effects. 
However, without optimization these algorithms are slow and impractical. This paper 
explores the use of the classic binary space subdivision algorithm in order to speed up the 
process. Binary space subdivision is the use of binary trees to recursively partition the 
screen into rectangular areas which are then rendered separately. The algorithms were 
implemented using C++. The use of binary space subdivision usually produced a frame 
rate double that of the unoptimized implementation. 
